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Description

[0001] This invention generally relates to the field of
power interface circuits and, more particularly, to power
interface circuits for time division multiple access (TDMA)
transmitters.
[0002] TDMA communication systems have been
widely used in today’s digital cellular systems, to com-
municate voice and data between a plurality of portable
or mobile transceiver units. In such systems, a radio fre-
quency channel is subdivided into a number of TDMA
channels comprising time slots during which the trans-
ceiver units communicate TDMA messages with each
other. Each transceiver unit includes a TDMA transmitter
that transmits bursts of messages during an assigned
transmit channel and a TDMA receiver that receives the
messages during an assigned receive channel.
[0003] In order to minimize battery current drain, a crit-
ical resource in the portable communication units, certain
components of the TDMA transmitter and receiver may
be energized only during their assigned channels. More-
over, even during the assigned channels, transmitter
components may be turned off during periods of silence
to still further reduce consumption. For example, each
transmitter includes a radio frequency power amplifier
(RFPA), which draws relatively significant battery current
when energized. Thus, the transmitter is equipped with
a power interface circuit that selectively couples the sup-
ply voltage to the RFPA only during an assigned transmit
channel, to minimize battery current drain. Generally,
such power interface circuit includes a switch that con-
nects and disconnects the supply voltage to and from the
RFPA under the control of a switch control signal.
[0004] Conventionally, p-channel metal-oxide semi-
conductor field-effect transistors (MOSFETs) have been
used as switches in the power interface circuits, for ex-
ample as shown in JP 08 204796. FIG. 1 shows sche-
matic diagram of one conventional power interface circuit
10 that uses such p-channel MOSFET 12, which is biased
through resistors 11 and 13 to selectively connect and
disconnect a supply voltage provided on line 14 to an
RFPA 16. In response to a voltage supply control signal
on line 18, which has two binary states, the p-channel
MOSFET is turned on to connect the supply voltage to
the RFPA 16 during one binary state and is turned off to
disconnect the supply voltage from the RFPA 16 during
another binary state.
[0005] To turn on the p-channel MOSFET 12, a neg-
ative voltage is applied across the transistor’s gate-to-
source junction that increases (or enhances) the conduc-
tivity of its p-channel. Under the arrangement of FIG. 1,
a negative gate voltage, i.e. ground, is applied to the p-
channel MOSFET, through a bipolar transistor 20, to turn
on the p-channel MOSFET, and a positive gate voltage,
i.e. VSUPPLY, is applied to turn it off.
[0006] Because of the desire to minimize the size and
cost of portable communication units and increase their
transmission speed, manufacturers are continuously

searching for ways to reduce the size of the circuitry used
in such units, while increasing their switching speed.
Compared to p-channel MOSFETs, n-channel MOS-
FETs occupy two to three times less die space and pro-
vide faster switching speeds. They could also be config-
ured to protect the RFPA from voltage peaks through
simple regulation circuits, for example, by coupling a Zen-
er diode at the gate of the MOSFET. Thus, the n-channel
MOSFETs are an attractive alternative to p-channel
MOSFETs in communication system switching applica-
tions.
[0007] Despite the advantages offered by the n-chan-
nel MOSFETs, their use in portable communication units
have been limited because in order to use the n-channel
MOSFET as a switch, the MOSFET must be biased to
operate in an on-state. Biasing the n-channel MOSFET
in the on-state requires application of a gate voltage that
is more positive than the supply voltage; a task not easily
achievable-given the supply voltage is the highest volt-
age available in the communication unit.
[0008] Thus, there exists a need for a power interface
circuit that can bias an n-channel MOSFET to provide
selective switching between the supply voltage and the
RFPA of a TDMA transmitter. The present invention ad-
dresses this need.

SUMMARY

[0009] The present invention that addresses this need
is embodied in a power interface circuit that uses an n-
channel MOSFET, to control the application of a supply
voltage as provided by a power supply to a TDMA power
amplifier. In response to a switch control signal, a switch
control circuit controls the n-channel MOSFET to connect
or disconnect the power supply to and from the TDMA
power amplifier. The switch control signal has a first bi-
nary state during which the switch control signal has a
first voltage level, and it has a second binary state during
which the switch control signal has a second voltage lev-
el. The switch control circuit turns off the n-channel MOS-
FET to disconnect the power supply from the power am-
plifier during the first binary state, and it turns on the n-
channel MOSFET to connect the power supply to the
power amplifier during the second binary state.
[0010] In one of the exemplary features of the present
invention, the n-channel MOSFET has a drain coupled
to the power supply and a source connected to the power
amplifier. The power interface circuit uses the first and
second voltage levels of the switch control signal to con-
trol the switching state of the n-channel MOSFET by con-
trolling a gate-to-source voltage level. During the first bi-
nary state, the power interface circuit uses the first volt-
age level to place the n-channel MOSFET in an off-state
by producing a gate-to-source voltage level that is less
than a threshold voltage level corresponding to the pinch-
off voltage of the MOSFET. During the second binary
state, the power interface circuit uses the second voltage
level to place the n-channel MOSFET in an on-state by

1 2 



EP 0 968 569 B1

3

5

10

15

20

25

30

35

40

45

50

55

producing a gate-to-source voltage level that is greater
than the threshold voltage. Under this arrangement, the
N-channel MOSFET protects the power amplifier from
supply voltage fluctuations. Alternatively, a Zener diode
may be coupled to the gate of the n-channel MOSFET
to regulate the gate voltage, thereby protecting the power
amplifier.
[0011] According to other exemplary features of the
present invention, the power interface circuit includes a
capacitor that is charged during the first binary state,
when the control signal, which is coupled to the gate of
the n-channel MOSFET, provides the first voltage level
that turns off the n-channel MOSFET. Subsequently, dur-
ing the second binary state, the capacitor is connected
to the gate of the n-channel MOSFET to provide the sec-
ond voltage level that is equal to or greater than the
threshold voltage that turns on the MOSFET. The second
voltage level provided by the capacitor is substantially
equal to the sum of the voltage level of the control signal
during the second binary state and the voltage level to
which the capacitor was charged to during the first binary
state.
[0012] According to still other exemplary features of
the present invention, the power interface circuit includes
a reference voltage generator that produces a reference
voltage level and a capacitor switch circuit that controls
the connections of the capacitor. During the first binary
state, the capacitor switch circuit connects the capacitor
to the reference voltage generator, which charges the
capacitor to the reference voltage level. During the sec-
ond binary state, the capacitor switch circuit connects
the capacitor to the gate of the n-channel MOSFET. The
capacitor, which is coupled to the supply control signal,
provides a gate voltage level that is substantially equal
to the reference voltage level plus the level of control
signal during the second binary state. The capacitor
switch circuit includes MOSFETs in one exemplary em-
bodiment of the invention and includes bipolar transistors
in another exemplary embodiment.
[0013] Other features and advantages of the present
invention will become apparent from the following de-
scription of the preferred embodiment, taken in conjunc-
tion with the accompanying drawings, which illustrate, by
way of example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a schematic diagram of a conventional pow-
er interface circuit.
FIG. 2 is a block diagram of a TDMA communication
system that advantageously uses an exemplary
power interface circuit according to the present in-
vention.
FIG. 3 is a timing diagram of a supply control signal
generated by the TDMA communication system of
the FIG. 2.

FIG. 4 is a schematic diagram of a power interface
circuit according to one of the exemplary embodi-
ments of the present invention.
FIG. 5 is a schematic diagram of a power interface
circuit according to another exemplary embodiment
of the present invention.

DETAILED DESCRIPTION

[0015] Those skilled in the art will appreciate that the
present invention can be applied in other environments.
For example, transmitters used in other systems having
different access methodologies (e.g., code division mul-
tiple access (CDMA) on frequency division multiple ac-
cess (FDMA)) could also be controlled in accordance with
the following techniques.
[0016] With respect to FIG. 2, there is shown a block
diagram of an exemplary TDMA communication system
22 that includes a plurality of portable TDMA transceiver
units 24 that communicate with each other through a cen-
tral control station 26. The portable transceiver units and
the central control station communicate with each other
over one or more frequency channels that are subdivided
into TDMA channels, which are time slots during which
TDMA messages are communicated. The central station
includes a central TDMA transceiver 28 that is configured
to communicate the messages with the portable trans-
ceiver units in accordance with predefined RF modulation
and demodulation techniques. A central controller 30 ex-
ecutes a central control program, which is stored in a
central memory 32, to control the overall operation of the
TDMA communication system, including the assignment
of the TDMA channels and the routing of various data
and control signals within the system.
[0017] Each portable transceiver unit 24 includes a lo-
cal controller 34 that, under the control of a local control
program stored in a local memory 36, controls the overall
operation of the transceiver unit, including the transmis-
sion and reception of the TDMA messages during des-
ignated TDMA channels. The transceiver unit includes a
TDMA receiver section 38 and a TDMA transmitter sec-
tion 40 that are connected to a common antenna 42 via
an RX/TX switch 44, which operates under the control of
the local controller to couple the antenna to the transmit-
ter section and the receiver section during corresponding
transmit and receive channels. The transmitter section
transmits bursts of messages, and the receiver section
receives the messages during a designated TDMA re-
ceive channel. Additionally, the receiver section can also
be used to make control or traffic channel measurements
during other channels. A power supply 46, such as a
battery, provides a supply voltage on line 48, which can
be, for example, approximately 5 volts, to operate various
sections of the transceiver unit.
[0018] The receiver section 38 includes a local TDMA
receiver 50 that demodulates TDMA messages received
through the antenna 42 during a corresponding receive
channel. A TDMA decoder 52 decodes the received TD-
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MA messages and delivers them to a user as an audio
or text message. The transmitter section 40 includes a
TDMA encoder 54 that appropriately encodes audio or
text messages from the user into encoded TDMA mes-
sages and delivers them to a TDMA modulator 56. The
modulated TDMA messages are applied to an RFPA 58
which, when energized during a corresponding TDMA
transmit channel, amplifies the modulated messages and
couples them, through the TX/RX switch 44, to the an-
tenna. In accordance with the TDMA transmit and receive
channel assignments of a particular transceiver unit 24,
the local controller 34 generates a supply control signal
on line 60, for controlling the switching of the power sup-
ply 46 and the RFPA 58, and it generates a TX/RX switch
control signal on line 62, for controlling the switching of
the TX/RX switch 44 between the receiver and the trans-
mitter sections 38 and 40. The TDMA transmitter section
includes a power interface circuit 64 that is configured
according to the present invention, to provide the switch-
ing function between the supply voltage and the RFPA
58.
[0019] With reference to FIG. 3, a diagram of the supply
control signal, which is generated by the local controller
34 on line 60, is shown. At any given time, the supply
control signal is at one of two binary states: a first binary
state when the power supply is disconnected from the
RFPA 58, and a second binary state when the power
supply is connected to the RFPA 58. During the first bi-
nary state, the supply control signal has a first voltage
level V1, e.g. zero volts, and during the subsequent sec-
ond binary state, it has a second voltage level V2, e.g.
3.75 volts. As described above, the duration of each first
binary state corresponds to the period when the trans-
mitter section 40 is disabled from transmitting, and the
duration of each second binary state corresponds to the
period when the transmitter section is enabled to transmit
TDMA messages. Although Fig. 3 depicts an example
wherein the supply control signal toggles the RFPA 58
on and off at approximately a 50 % duty cycle, those
skilled in the art will appreciate that this waveform is ide-
alized for discussion purposes and that, in practice, the
duty cycle will vary depending on, for example, the
number of time slots per TDMA frame that a transceiver
unit is transmitting, whether discontinuous transmission
techniques are applied, etc.
[0020] According to the present invention, the power
interface circuit 64 uses an n-channel MOSFET, which
is turned off during the first binary state to disconnect the
supply voltage from the RFPA 58 and is turned on during
the second binary state to connect the supply voltage to
the RFPA 58. The n-channel MOSFET is turned off by
being biased to an off-state and is turned on by being
biased placed to an on-state.
[0021] The power interface circuit 64 biases the n-
channel MOSFET to the on-state by producing a gate-
to-source voltage VGS, i.e., the voltage across the gate
and the source of the n-channel MOSFET, that is greater
or more positive than a threshold voltage VT that corre-

sponds to the pinch-off voltage of the MOSFET. As a
result, negative charges are induced into the n-type chan-
nel increasing its conductivity and allowing drain current
ID to flow, consequently, turning on the n-channel MOS-
FET. Under the current state of the art, the n-channel
MOSFET used by the present invention requires a
threshold voltage VT of about 2.5 volts, to provide max-
imum channel conductivity.
[0022] Conversely, to bias the n-channel MOSFET to
off-state with minimum channel conductivity, the power
interface circuit produces a gate-to-source voltage VGS
of zero volts that is less than the threshold voltage VT.
This voltage will reduce the drain current ID to a negligible
value, thus, turning off the n-channel MOSFET. Accord-
ing to one of the exemplary features of the present in-
vention, the power interface circuit takes advantage of
the first voltage level (V1) and the second voltage level
(V2) of the supply control signal, to provide the biasing
voltages for the n-channel MOSFET. More particularly,
during the second binary state, the power interface circuit
uses the second voltage level V2 to provide a gate-to-
source voltage VGS that is more positive than the thresh-
old voltage VT. As described later in detail, the gate-to-
source voltage VGS during the second binary state is pro-
vided by connecting a capacitor to the gate of the n-chan-
nel MOSFET. The capacitor, which is initially charged
during the first binary state, provides the more positive
gate-to-source voltage VGS using the voltage level of the
supply control signal during the second binary state.
[0023] FIG. 4 shows a schematic diagram of one ex-
emplary embodiment of the power interface circuit 64 of
the present invention. The power interface circuit in-
cludes an n-channel MOSFET 66 that is biased via the
supply voltage, the RFPA 58, and a switch control circuit
70. The drain of the n-channel MOSFET 66 is coupled
to the power supply, its source is coupled to the RFPA
58, and its gate is coupled to the switch control circuit 70.
[0024] In response to the supply control signal, the
switch control circuit provides a gate voltage that controls
the on-state and off-state of the n-channel MOSFET 66.
Assuming the supply voltage provided by the power sup-
ply is 5 volts, the switch control circuit provides a gate
voltage that is about 7.5 volts, i.e., VT of 2.5 volts above
the battery supply voltage, which turns on the n-channel
MOSFET 66. The switch control circuit 70 controls the
switching state of the n-channel MOSFET 66 based on
the binary state of the supply control signal. Using the
first voltage level V1 during the first binary state, the
switch control circuit provides a first gate voltage that
turns off the n-channel MOSFET by reducing the gate-
to-source voltage VGS to zero volts, which is less than
the threshold voltage VT. Using the second voltage level
V2, the switch control circuit turns on the n-channel MOS-
FET by increasing the gate-to-source voltage VGS to a
voltage level that is greater than the threshold voltage
VT. In this way, the switch control circuit 70 operates the
n-channel MOSFET in the on-state and off-state, in re-
sponse to the voltage levels of the supply control signal
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during the first and second binary states.
[0025] As shown in FIG. 4, the switch control circuit 70
according to this embodiment of the present invention
includes a complementary MOSFET pair comprising a
p-channel MOSFET 72 and an n-channel MOSFET 74
that are connected to each other in series, and a capacitor
76 that is coupled across the complementary MOSFET
pair. The p-channel MOSFET 72 and the n-channel
MOSFET 74 have a common junction 78 at their drains
that is connected to the gate of the n-channel MOSFET
66, to provide the gate voltage. In one exemplary em-
bodiment, the switch control circuit 70 includes a refer-
ence voltage generator 80 that generates a reference
voltage Vref on line 82 substantially equal to the second
voltage level V2, which in this example is about 3.75 volts.
In another exemplary embodiment, the reference voltage
is provided by the power supply 46, as shown by the
dotted lines. Thus, the reference voltage Vref may also
be equal to the supply voltage. The reference voltage
Vref is coupled to the gates of the p-channel MOSFET
72 and the n-channel MOSFET 74. The reference voltage
Vref also couples to the source of the p-channel MOSFET
72 and to one end of the capacitor through a diode 84.
The supply control signal on line 60 is coupled to the
other end of the capacitor and to the source of the n-
channel MOSFET 74, through a resistor 86. Under this
arrangement, the p-channel and the n-channel MOS-
FETs 72 and 74 function in a complementary manner
with respect to each other. That is, when the p-channel
MOSFET 72 is on the n-channel MOSFET 74 is off, and
vice versa.
[0026] During the first binary state, when the supply
control signal is at the first voltage level V1 of zero volts,
the reference voltage turns off the p-channel MOSFET
72 and turns on the n-channel MOSFET 74. As a result,
the capacitor 76 is charged to the reference voltage level
Vref. Consequently, the first voltage level V1 of zero volts
is applied as the gate voltage to the n-channel MOSFET
66, which operates the n-channel MOSFET 66 in the off-
state and disconnects the power supply 46 from the RF-
PA 58.
[0027] During the second binary state, when the supply
control signal rises to the second voltage level V2 of 3.75
volts, the n-channel MOSFET 74 turns off. At the same
time, the supply control signal, which is coupled to the
capacitor 76, produces a source voltage at the p-channel
MOSFET 72 the reference voltage level Vref plus the sec-
ond voltage level V2. This source voltage turns on the p-
channel MOSFET 72 to connect the capacitor 76 to the
gate of the n-channel MOSFET 66. As a result, the ca-
pacitor applies a gate voltage to the n-channel MOSFET
66 equal to the reference voltage level Vref plus the sec-
ond voltage level V2. The gate voltage so produced in-
sures a positive gate-to-source voltage of about 2.5 volts
(7.5 volts gate voltage minus 5 volts supply voltage at
the source) is developed, to operate the n-channel MOS-
FET 66 in the on-state. When operating in the on-state,
the n-channel MOSFET connects the supply voltage to

the RFPA 58, which enables the transmission of the TD-
MA messages during the second binary state. Accord-
ingly, the complementary MOSFETs 72 and 74 constitute
a capacitor switch circuit that is responsive to the supply
control signal, to control the charging of the capacitor
during the first binary state and the second binary state.
[0028] A Zener diode 73, shown in dotted line, may be
coupled to the gate of the n-channel MOSFET 66 to reg-
ulate the gate voltage. For example, a zener diode with
7.5- volts breakdown voltage insures that the gate-to-
source voltage is greater than or equal to the threshold
voltage VT, when the supply voltage is used as the ref-
erence voltage. It may be appreciated that under the ar-
rangement described in FIG. 4, the RFPA 58 is protected
from voltage variations of the supply voltage. This is
mainly because the voltage applied to the RFPA 58 is
set by a source voltage that follows the gate voltage in-
dependent of the variations at the drain, which is coupled
to the supply voltage. The gate voltage level is set by the
reference voltage, which in one exemplary embodiment
is independently generated from the supply voltage by
the reference voltage generator 80. In case the reference
voltage is supplied by the power supply, as in the other
exemplary arrangement described above, the regulating
Zener diode 73 makes the gate voltage independent of
the voltage variations of the supply voltage.
[0029] With reference to Fig. 5, a second exemplary
embodiment of the invention which operates similar to
the arrangement of FIG. 4, uses a PNP bipolar transistor
90 and an NPN bipolar transistor 92, instead of the MOS-
FETs 72 and 74, for implementing the switch control cir-
cuit 70. During the first binary state, the PNP transistor
90 is closed and the NPN 92 transistor is open, thereby
charging the capacitor 76 to the voltage reference, while
applying the first voltage level V1 to the gate of the n-
channel MOSFET 66. As a result, the n-channel MOS-
FET 66 is turned off, disconnecting the power supply 46
from the RFPA 58. During the second binary state when
the NPN transistor 92 is closed, the PNP transistor 90
opens. As a result, the gate-to-source voltage at the n-
channel MOSFET turns on the n-channel MOSFET 66
and connecting the power supply to the RFPA.
[0030] From the foregoing description it will be appre-
ciated that the present invention provides a simple and
effective arrangement for using an n-channel MOSFET
in the power interface circuit of a TDMA transmitter, thus
reducing the size of such circuit and increasing its switch-
ing speed. The present invention takes advantage of the
voltage levels provided by the supply control signal to
raise the gate-to-source potential across the n-channel
MOSFET to a more positive level than that provided by
the power supply of the transceiver unit. In this way, the
n-channel MOSFET is selectively operated in the on-
state or off-state, to control the switching function be-
tween the power supply and the RFPA.
[0031] Although the invention has been described in
detail with reference only to the presently preferred em-
bodiment, those skilled in the art will appreciate that var-
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ious modifications can be made without departing from
the invention as defined by the following claims.

Claims

1. A power interface circuit (64) for a power amplifier
(58), comprising:

a power supply (46) that supplies a supply volt-
age to the power amplifier (58);
an n-channel MOSFET (66) coupled between
the power supply (46) and the power amplifier
(58) that selectively connects the supply voltage
to the power amplifier (58);
a switch control circuit (70) that controls the n-
channel MOSFET (66) in response to a supply
control signal (60), the supply control signal (60)
having a first binary state during which the n-
channel MOSFET (66) is turned off and a sec-
ond binary state during which the n-channel
MOSFET (66) is turned on, wherein the supply
control signal (60) produces a first gate voltage
to turn off the n-channel MOSFET (66) and pro-
duces a second gate voltage to turn on the n-
channel MOSFET (66); and
a Zener diode (73) that is coupled to the n-chan-
nel MOSFET (66) to regulate the second gate
voltage independently of the supply voltage
(46).

2. The power interface circuit (64) of claim 1, wherein
the supply control signal (60) has a first voltage level
during the first binary state and a second voltage
level during the second binary state, wherein the n-
channel MOSFET (66) is responsive to the first volt-
age level to be turned off and it is responsive to the
second voltage level to be turned on.

3. The power interface circuit (64) of claim 2, wherein
the n-channel MOSFET (66) includes a gate-to-
source junction, and wherein the first voltage level
produces the first gate voltage across the gate-to-
source junction of the n-channel MOSFET (66), and
the second voltage level produces the second gate
voltage across the gate-to-source junction of the n-
channel MOSFET (66).

4. The power interface circuit (64) of claim 3, wherein
the switch control circuit (70) includes a capacitor
(76) that applies the second gate voltage.

5. The power interface circuit (64) of claim 3, wherein
the first gate voltage is less than a threshold level.

6. The power interface circuit (64) of claim 3, wherein
the second gate voltage is greater than or equal to
a threshold level.

7. The power interface circuit (64) of claim 4 further
including a reference voltage generator (80) that
generates a reference voltage (VREF); wherein dur-
ing the first binary state, the capacitor (76) is charged
to the reference voltage level, and during the second
binary state, the supply control signal is coupled to
the n-channel MOSFET (66) through the capacitor
(76).

8. The power interface circuit (64) of claim 7 further
including a capacitor switch circuit (84,72,74,86;
84,90,92) that is responsive to the supply control sig-
nal (60), for controlling the connections of the capac-
itor (76) during the first binary state and the second
binary state.

9. The power interface circuit (64) of claim 8, wherein
the capacitor switch circuit includes MOSFETs
(72,74).

10. The power interface circuit (64) of claim 8, wherein
the capacitor switch circuit includes bipolar transis-
tors (90,92).

11. The power interface circuit (64) of claim 7, wherein
the reference voltage is provided by the power sup-
ply (46), and where the Zener-diode (73) is coupled
to the gate (G) of the n-channel MOSFET (66) to
regulate the second gate voltage at a level that is
grater than the threshold level.

12. The power interface circuit (64) of claim 7, wherein
the n-channel MOSFET (66) has a drain (D) coupled
to the power supply (46) and a source (S) coupled
to the power amplifier (58).

13. A time division multiple access transmitter, compris-
ing:

a power amplifier;
a power supply that supplies a voltage to the
power amplifier; and
a power interface circuit as defined in any one
of claims 1 to 12.

14. A method for selectively providing a supply voltage
(46) to a power amplifier (58), characterised by the
steps of:

supplying a switch control signal (60) having a
first binary state and a second binary state;
turning off an n-channel MOSFET (66) during
the first binary state, to disconnect the supply
voltage (46) from the power amplifier (58); turn-
ing on the n-channel MOSFET (66) during the
second binary state to connect the supply volt-
age (46) to the power amplifier (58); and regu-
lating a gate voltage (G) that turns on the n-chan-
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nel MOSFET (66) independently of the supply
voltage (46), by using a Zener diode (73).

15. The method of claim 14, wherein the switch control
signal (60) has a first voltage level during the first
binary state that turns off the n-channel MOSFET
(66) and a second voltage level during the second
binary state that turns on the n-channel MOSFET
(66).

16. The method of claim 14, wherein the first voltage
level produces a first gate voltage across a gate-to-
source junction of the n-channel MOSFET (66) that
is less than a threshold level, and the second voltage
level produces a second gate voltage that is grater
than the threshold level.

Patentansprüche

1. Leistungsschnittstellenschaltung (64) für einen Lei-
stungsverstärker (58), umfassend:

eine Leistungsversorgung (46), die den Lei-
stungsverstärker (58) mit einer Versorgungs-
spannung versorgt;
einen N-Kanal-MOSFET (66), der zwischen der
Leistungsversorgung (46) und dem Leistungs-
verstärker (58) verbunden ist, der die Versor-
gungsspannung mit dem Leistungsverstärker
(58) selektiv verbindet;
einen Schaltsteuerkreis (70), der den N-Kanal-
MOSFET (66) in Antwort auf ein Versorgungs-
steuersignal (60) steuert, wobei das Versor-
gungssteuersignal (60) einen ersten binären Zu-
stand, während dessen der N-Kanal-MOSFET
(66) abgeschaltet ist, und einen zweiten binären
Zustand aufweist, während dessen der N-Ka-
nal-MOSFET (66) eingeschaltet ist, wobei das
Versorgungssteuersignal (60) eine erste Gate-
spannung erzeugt, um den N-Kanal-MOSFET
(66) abzuschalten, und eine zweite Gatespan-
nung erzeugt, um den N-Kanal-MOSFET (66)
einzuschalten; und
eine Zener-Diode (73), die mit dem N-Kanal-
MOSFET (66) verbunden ist, um die zweite Ga-
tespannung unabhängig von der Versorgungs-
spannung (46) zu regulieren.

2. Leistungsschnittstellenschaltung (64) nach An-
spruch 1, wobei das Versorgungssteuersignal (60)
während des ersten binären Zustands (60) einen er-
sten Spannungspegel und während des zweiten bi-
nären Zustands einen zweiten Spannungspegel auf-
weist, wobei der N-Kanal-MOSFET (66) auf den er-
sten Spannungspegel antwortet, um abgeschaltet
zu werden, und auf den zweiten Spannungspegel
antwortet, um eingeschaltet zu werden.

3. Leistungsschnittstellenschaltung (64) nach An-
spruch 2, wobei der N-Kanal-MOSFET (66) eine Ga-
te-Source-Verbindungsstelle aufweist und wobei
der erste Spannungspegel die erste Gatespannung
über die Gate-Source-Verbindungsstelle des N-Ka-
nal-MOSFETs (66) erzeugt und der zweite Span-
nungspegel die zweite Gatespannung über die Ga-
te-Source-Verbindungsstelle des N-Kanal-MOS-
FETs (66) erzeugt.

4. Leistungsschnittstellenschaltung (64) nach An-
spruch 3, wobei der Schaltsteuerkreis (70) einen
Kondensator (76) aufweist, der die zweite Gatespan-
nung anwendet.

5. Leistungsschnittstellenschaltung (64) nach An-
spruch 3, wobei die erste Gatespannung geringer ist
als ein Schwellenpegel.

6. Leistungsschnittstellenschaltung (64) nach An-
spruch 3, wobei die zweite Gatespannung größer
als ein Schwellenpegel ist oder diesem gleicht.

7. Leistungsschnittstellenschaltung (64) nach An-
spruch 4, die ferner einen Referenzspannungsge-
nerator (80) aufweist, der eine Referenzspannung
(VREF) erzeugt; wobei der Kondensator (76) wäh-
rend des ersten binären Zustands auf den Referenz-
spannungspegel geladen wird und das Versor-
gungssteuersignal während des zweiten binären Zu-
stands durch den Kondensator (76) mit dem N-Ka-
nal-MOSFET (66) verbunden wird.

8. Leistungsschnittstellenschaltung (64) nach An-
spruch 7, die ferner einen Kondensatorschaltkreis
(84, 72, 74, 86, 84, 90, 92) aufweist, der auf das
Versorgungssteuersignal (60) antwortet, um die Ver-
bindungen des Kondensators (76) während des er-
sten binären Zustands und des zweiten binären Zu-
stands zu steuern.

9. Leistungsschnittstellenschaltung (64) nach An-
spruch 8, wobei der Kondensatorschaltkreis MOS-
FETs (72, 74) aufweist.

10. Leistungsschnittstellenschaltung (64) nach An-
spruch 8, wobei der Kondensatorschaltkreis bipolare
Transistoren (90, 92) aufweist.

11. Leistungsschnittstellenschaltung (64) nach An-
spruch 7, wobei die Referenzspannung von der Lei-
stungsversorgung (46) bereitgestellt wird und wobei
die Zener-Diode (73) mit dem Gate (G) des N-Kanal-
MOSFETs (66) verbunden ist, um die zweite Gate-
spannung auf einen Pegel zu regulieren, der größer
als der Schwellenpegel ist.

12. Leistungsschnittstellenschaltung (64) nach An-
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spruch 7, wobei der N-Kanal-MOSFET (66) ein Drain
(D) aufweist, das mit der Leistungsversorgung (46)
verbunden ist, und eine Source (S) aufweist, die mit
dem Leistungsverstärker (58) verbunden ist.

13. Sender mit Vielfachzugriff im Zeitmultiplex, umfas-
send:

einen Leistungsverstärker;
eine Leistungsversorgung, die den Leistungs-
verstärker mit einer Spannung versorgt; und
eine Leistungsschnittstellenschaltung nach ei-
nem der Ansprüche 1 bis 12.

14. Verfahren zum selektiven Bereitstellen einer Versor-
gungsspannung (46) für einen Leistungsverstärker
(58), gekennzeichnet durch die folgenden Schritte:

Liefern eines Schaltsteuersignals (60), das ei-
nen ersten binären Zustand und einen zweiten
binären Zustand aufweist;
Abschalten eines N-Kanal-MOSFETs (66) wäh-
rend des ersten binären Zustands, um die Ver-
sorgungsspannung (46) von dem ersten Lei-
stungsverstärker (58) zu trennen; Einschalten
des N-Kanal-MOSFET (66) während des zwei-
en binären Zustands, um die Versorgungsspan-
nung (46) mit dem Leistungsverstärker (58) zu
verbinden; und Regulieren einer Gatespannung
(G), die den N-Kanal-MOSFET (66) unabhängig
von der Versorgungsspannung (46) mit Hilfe ei-
ner Zener-Diode (73) einschaltet.

15. Verfahren nach Anspruch 14, wobei das Schaltsteu-
ersignal (60) während des ersten binären Zustands,
der den N-Kanal-MOSFET (66) abschaltet, einen er-
sten Spannungspegel und während des zweiten bi-
nären Zustands, der den N-Kanal-MOSFET (66) ein-
schaltet, einen zweiten Spannungspegel aufweist.

16. Verfahren nach Anspruch 14, wobei der erste Span-
nungspegel über eine Gate-Source-Verbindungs-
stelle des N-Kanal-MOSFETs (66) eine erste Gate-
spannung erzeugt, die geringer ist als ein Schwel-
lenpegel, und der zweite Spannungspegel eine
zweite Gatespannung erzeugt, die größer ist als der
Schwellenpegel.

Revendications

1. Circuit d’interface de puissance (64) pour un ampli-
ficateur de puissance (58), comportant :

une alimentation en énergie (46) qui fournit une
tension d’alimentation à l’amplificateur de puis-
sance (58) ;
un transistor MOSFET (66) à canal n couplé en-

tre l’alimentation en énergie (46) et l’amplifica-
teur de puissance (58), qui connecte sélective-
ment la tension d’alimentation à l’amplificateur
de puissance (58) ;
un circuit (70) de commande de commutation
qui commande le transistor MOSFET (66) à ca-
nal n en réponse à un signal de commande d’ali-
mentation (60), le signal de commande d’ali-
mentation (60) ayant un premier état binaire
pendant lequel le transistor MOSFET (66) à ca-
nal n est bloqué et un second état binaire pen-
dant lequel le transistor MOSFET (66) à canal
n est débloqué, le signal de commande d’ali-
mentation (60) produisant une première tension
de grille pour bloquer le transistor MOSFET (66)
à canal n et produisant une seconde tension de
grille pour débloquer le transistor MOSFET (66)
à canal n ; et
une diode (73) de Zener qui est couplée au tran-
sistor MOSFET (66) à canal n afin de réguler la
seconde tension de grille indépendamment de
la tension d’alimentation (46).

2. Circuit d’interface de puissance (64) selon la reven-
dication 1, dans lequel le signal (60) de commande
d’alimentation a un premier niveau de tension pen-
dant le premier état binaire et un second niveau de
tension pendant le second état binaire, le transistor
MOSFET (66) à canal n réagissant au premier ni-
veau de tension en se bloquant et réagissant au se-
cond niveau de tension en se débloquant.

3. Circuit d’interface de puissance (64) selon la reven-
dication 2, dans lequel le transistor MOSFET (66) à
canal n comprend une jonction grille-source, et dans
lequel le premier niveau de tension produit la pre-
mière tension de grille à travers la jonction grille-
source du transistor MOSFET (66) à canal n, et le
second niveau de tension produit la seconde tension
de grille à travers la jonction grille-source du transis-
tor MOSFET (66) à canal n.

4. Circuit d’interface de puissance (64) selon la reven-
dication 3, dans lequel le circuit de commande de
commutation (70) comprend un condensateur (76)
qui applique la seconde tension de grille.

5. Circuit d’interface de puissance (64) selon la reven-
dication 3, dans lequel la première tension de grille
est inférieure à un niveau de seuil.

6. Circuit d’interface de puissance (64) selon la reven-
dication 3, dans lequel la seconde tension de grille
est supérieure ou égale à un niveau de seuil.

7. Circuit d’interface de puissance (64) selon la reven-
dication 4, comprenant en outre un générateur (80)
de tension de référence qui génère une tension de
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référence (VREF) ; dans lequel, pendant le premier
état binaire, le condensateur (76) est chargé au ni-
veau de tension de référence et, pendant le second
état binaire, le signal de commande d’alimentation
est appliqué au transistor MOSFET (66) à canal n à
travers le condensateur (76).

8. Circuit d’interface de puissance (64) selon la reven-
dication 7, comprenant en outre un circuit (84, 72,
74, 86 ; 84, 90, 92) de commutation de condensateur
qui, en réponse au signal de commande d’alimenta-
tion (60), est destiné à commander les connexions
du condensateur (76) pendant le premier état binaire
et le second état binaire.

9. Circuit d’interface de puissance (64) selon la reven-
dication 8, dans lequel le circuit de commutation de
condensateur comprend des transistors MOSFET
(72, 74).

10. Circuit d’interface de puissance (64) selon la reven-
dication 8, dans lequel le circuit de commutation de
condensateur comprend des transistors bipolaires
(90, 92).

11. Circuit d’interface de puissance (64) selon la reven-
dication 7, dans lequel la tension de référence est
fournie par l’alimentation en énergie (46), et où la
diode de Zener (73) est couplée à la grille (G) du
transistor MOSFET (66) à canal n afin de réguler la
seconde tension de grille à un niveau qui est supé-
rieur au niveau de seuil.

12. Circuit d’interface de puissance (64) selon la reven-
dication 7, dans lequel le transistor MOSFET (66) à
canal n comporte un drain (D) couplé à l’alimentation
en énergie (46) et une source (S) couplée à l’ampli-
ficateur de puissance (58).

13. Emetteur à accès multiples par répartition dans le
temps, comportant :

un amplificateur de puissance ;
une alimentation en énergie qui fournit une ten-
sion à l’amplificateur de puissance ; et
un circuit d’interface de puissance tel que défini
dans l’une quelconque des revendications 1 à
12.

14. Procédé pour fournir sélectivement une tension d’ali-
mentation (46) à un amplificateur de puissance (58),
caractérisé par les étapes qui consistent :

à fournir un signal de commande de commuta-
tion (60) ayant un premier état binaire et un se-
cond état binaire ;
à bloquer un transistor MOSFET (66) à canal n
pendant le premier état binaire, afin de décon-

necter la tension d’alimentation (46) de l’ampli-
ficateur de puissance (58) ; à débloquer le tran-
sistor MOSFET (66) à canal n pendant le second
état binaire afin de connecter la tension d’ali-
mentation (46) à l’amplificateur de puissance
(58) ; et à réguler une tension de grille (G) qui
débloque le transistor MOSFET (66) à canal n
indépendamment de la tension d’alimentation
(46), en utilisant une diode de Zener (73).

15. Procédé selon la revendication 14, dans lequel le
signal (60) de commande de commutation a un pre-
mier niveau de tension pendant le premier état bi-
naire qui bloque le transistor MOSFET (66) à canal
n et un second niveau de tension pendant le second
état binaire qui débloque le transistor MOSFET (66)
à canal n.

16. Procédé selon la revendication 14, dans lequel le
premier niveau de tension produit une première ten-
sion de grille à travers une jonction grille-source du
transistor MOSFET (66) à canal n qui est inférieure
à un niveau de seuil, et le second niveau de tension
produit une seconde tension de grille qui est supé-
rieure au niveau de seuil.
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